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Application Papers 
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DETAILED ACTION 
Restriction election 

1 . The Office acknowledges the receipt of Applicant's restriction election filed October 1 5, 
2002. Applicant elects Group I and SEQ ID NO:3 (or polynucleotide encoding SEQ ID NO:4) 
without traverse. Claims 12-19 are pending and are examined in the instant application. This 
restriction is made FINAL. 

Sequence Listing 

2. Applicant's CRF and paper sequence listing have been entered. However, upon 
examination of SEQ ID NO:3 and its corresponding amino acid sequence SEQ ID NO:4, it is 
unclear what region of SEQ ID NO:3 encodes SEQ ID NO:4. Clarification is required. 

Information Disclosure Statement 

3. Initialed and dated copies of Applicant's IDS form 1449 (filed February 26, 2001 and 
April 25, 2001) are attached to the instant Office action. 

Specification 

4. The disclosure is objected to because it contains an embedded hyperlink and/or other 
form of browser-executable code. Applicant is required to delete the embedded hyperlink and/or 
other form of browser-executable code. See MPEP § 608.01. See pages 5 and 15, for example. 

Claim Rejections - 35 USC § 112, second paragraph 

5. Claims 12-19 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 
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In claim 12, the first recitation of "APS" must be spelled out for clarification. Further, 
the Office interprets the "Clustal method of alignment" as using the default parameters set forth 
on page 5, lines 5-7. 

In claim 12(b), it is suggested that "complement" be amended to full-length complement, 
since "complement" reads on a single base, which does not appear to be Applicant's intention. 

In claims reciting "gene", gene implies a DNA sequence that exists in nature and includes 
coding and noncoding regions, as well as all regulatory sequences associated with expression. 
This does not appear to be Applicant's intention, as evidenced by Applicant's recitation of 
"chimeric gene". It is suggested that "A chimeric gene" be amended to "A recombinant DNA 
construct". 

hi claim 18, since no hybridization conditions are set forth, it is unclear under what 
stringency conditions hybridization is intended to occur. 

In claim 18, it would appear that "sulfate assimilation protein" should be amended to 
"APS kinase" because the steps set forth is using a sequence which encodes APS kinase. 

In claims 18-19, the metes and bounds of "a substantial portion" are unclear. It is 
suggested that the phrase be deleted. 

Finally claims 13-18 are improperly dependent upon canceled claims 1 or 4. In order to 
expedite prosecution in this application, the Office is interpreting the dependency on "claim 1" to 
be -claim 12—, and the dependency on "claim 4" to be -claim 15—. 

Clarification and/or correction are required. 
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Claim Rejections - 35 USC § 101 Utility 

6. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

7. Claims 12-19 are rejected under 35 U.S.C. 101 because the claimed invention is not 
supported by either the asserted "APS kinase" utility or a well established utility. Before the 
utility of a sequence having x% sequence identity or a sequence obtained by screening a cDNA 
library can be addressed, the utility of the entire recited sequence, SEQ ID NO: 3 encoding SEQ 
ID NO:4, must first be addressed. Applicant asserted that the nucleotide sequence SEQ ID NO:3 
encoding SEQ ID NO:4 has the utility of coding for a polypeptide having APS kinase activity 
based upon sequence comparison with known sequences in the prior art. SEQ ID NO: 3 was 
isolated from Zea mays. No region of SEQ ID NO:3 was shown to be essential for APS kinase 
activity. Applicant states that SEQ ID NO:3 appears to encode a polypeptide that is structurally 
related to the known APS kinase, SEQ ID NO: 13, from Catharanthus roseus (Applicant's 
specification, pp. 16 and 17) and that "It may be possible to modulate the level of sulfur 
containing compounds in the cell, including the nutritionally critical amino acids cysteine and 
methionine." It is unclear how the presence of any polypeptide having sulfur assimilation 
activity can be identified based solely on structure alone, with the structural identity merely being 
over a primer length fragment of the polypeptide. The disclosed SEQ ID NO:3 is admitted to be 
an EST sequence which is not a complete open reading frame. While SEQ ID NO:3 is disclosed 
to encode a polypeptide, SEQ ID NO:4, having 52% identity to a known APS kinase of SEQ ID 
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NO: 13, structural identity alone is not sufficient to establish an asserted utility. Applicant fails to 

teach the enzymatic domain or regions of the polypeptide essential for APS kinase activity. 

Without this information, it is not possible to determine whether the 52% structure in common 

between Applicant's SEQ ID NO:3 and the prior art SEQ ID NO: 13 includes the enzymatic 

domain necessary for APS kinase activity. Based upon Applicant's disclosure, it is evident that 

extensive further research, not considered to be routine experimentation, would be required 

before one skilled in the art would know how to use the claimed invention. However, it has been 

established in the courts that a utility which requires or constitutes carrying out further research 

to identify or reasonably confirm a "real world" context of use is not a substantial utility. 

"The basic quid pro quo contemplated by the Constitution and the Congress for granting a 
patent monopoly is the benefit derived by the public from an invention with substantial 
utility. Unless and until a process is refined and developed to this point-where specific 
benefit exists in currently available form-there is insufficient justification for permitting 
an applicant to engross what may prove to be a broad field." (Brenner v. Manson, 383 
U.S. 519 (1966)). 

Thus, while expression of an APS kinase would provide substantial benefit to the public, 
it is unclear how one of ordinary skill in the art would be able to use a nucleotide sequence 
encoding polypeptide having 52% structural identity to a known APS kinase to achieve a 
functional APS kinase without having to carrying out further research to identify or reasonably 
confirm APS kinase activity. In addressing claims drawn to nucleotide sequences encoding 
polypeptides having 80% sequence identity to SEQ ID NO:4, or a nucleotide sequence obtained 
through amplification from a cDNA library using a primer from SEQ ED NO:3, Lazar et al. 
(Molecular and Cellular Biology, March 1988, Vol. 8, No. 3, p. 1247-1252 (U)) teaches a 
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mutation of aspartic acid 47 and leucine 48 of a transforming growth factor a results in different 
biological activities (Title). Burgess et al. (The Journal of Cell Biology, 1990, Vol. 1 1 1, p. 2129- 
2138 (V)) teaches a single mutation at position 132 from lysine to a glutamic acid residue causes 
possible dissociation of the heparin-binding and mito genie activities of heparin-binding (acidic 
fibroblast) growth factor- 1 from its receptor-binding activities (Abstract). Broun et al. (Science, 
13 November 1998, Vol. 282, p. 131-133 (W)) teaches as few as four amino acid substitutions 
can convert an oleate 12-desaturase to a hydroxylase and as few as six result in conversion of a 
hydroxylase to a desaturase (Abstract). The attached sequence search from GenEmbl shows the 
sequence results for various sequences having 100% local similarity over primer length regions 
of SEQ ID NO:3, none of which is disclosed as being an APS kinase. Note that at least six of the 
listed sequences are plant origin. Accordingly, absent guidance as to what region of SEQ ID 
NO:4 is critical for APS kinase activity, and given the lack of working examples of any such 
sequence having 80% sequence identity, Applicant has not provided sufficient evidence that the 
claimed sequences would have the asserted APS kinase activity. In addressing Applicant's use 
of sequence comparison solely to determine function, Bork (Genome Research, Vol. 10, 2000, p. 
398-400 (X)) clearly teaches the pitfalls associated with comparative sequence analysis for 
predicting protein function because of known error margins for high-throughput computational 
methods. Bork specifically teaches that computational sequence analysis is far from perfect, 
despite the fact that sequencing itself is highly automated and accurate (p. 398, col. 1). One of 
the reasons for this inaccuracy is that the quality of data in public databases is still insufficient. 
This is particularly true for data relating to protein function. Protein function is context 
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dependent, and both molecular and cellular aspects must be considered (p. 398, col. 2). 
Conclusions from comparison analyses are often stretched with regard to protein products (p. 
398, col. 3). Furthermore, although gene annotation via sequence database searches is already 
routine, even here the error rate is considerable (p. 399, col. 2). Most features predicted with an 
accuracy of greater than 70% are of structural nature and, at best, only indirectly imply certain 
functionality (see p. 399, Table 1 legend). In Table 4, Applicant indicated that SEQ ID NO:4 has 
52% sequence identity to a known APS kinase protein, which is significantly less than Bork's 
70%. As more sequences are added to databases and as errors accumulate and propagate, it 
becomes more difficult to infer correct function from the many possibilities revealed by a 
database search (p. 399, paragraph spanning cols. 2 and 3). Bork cautions that, although current 
methods seem to capture important features and define general trends, 30% of structure-function 
features are missing or predicted inaccurately. This must be kept in mind when processing the 
results (p. 400, paragraph spanning cols. 1 and 2). Thus, given the teachings of Lazar et al., 
Burgess et al., and Broun et al, and given the limitations and pitfalls of using computational 
sequence analysis, as taught by Bork, it is apparent the biological function of SEQ ID NO:4 
cannot be accurately predicted, based upon sequence similarity with sequences of the prior art. 
Additionally, there also is no established utility for SEQ ID NO:3 and SEQ ID NO:4. Applicant 
should note that SEQ ID NO:3 does not have an established utility for hybridization purposes 
because the utility of the protein encoded by SEQ ID NO:3 has not been shown to be substantial 
as indicated above. Applicant should further note that a polynucleotide encoding SEQ ID NO:4, 
or a nucleic acid sequence obtained using a primer of SEQ ID NO: 3, would not necessarily 
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hybridize to SEQ ID NO: 3 due to codon degeneracy and the overall length of the nucleic acid 
sequence, respectively. Thus, for the reasons set forth, the claimed sequences do not have a real- 
world use and hence lack utility (see Utility Examination Guidelines published in Federal 
Register/ Vol. 66, No. 4/ Friday, January 5, 2001/ Notices; p. 1092-1099). 

Claim Rejections - 35 USC § 112, first paragraph 

8 . The following is a quotation of the first paragraph of35U.S.C112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and use the same and shall set forth the 
best mode contemplated by the inventor of carrying out his invention. 

9. Claims 12-19 are also rejected under 35 U.S.C. 1 12, first paragraph. Specifically, since 
the claimed invention is not supported by either an "APS kinase" asserted utility or a well 
established utility for the reasons set forth above, one skilled in the art clearly would not know 
how to use the claimed invention. 

10. Claims 12-19 are rejected under 35 U.S.C. 1 12, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. This is a written description rejection. 

The claims are drawn to an isolated polynucleotide comprising a nucleotide sequence 
encoding a polypeptide having at least 80% sequence identity to SEQ ID NO:4, and nucleic acid 
fragments obtained by probing and primers. First of all, the translated amino acid sequence SEQ 
ID NO:4 is only a partial sequence of a protein. SEQ ID NO:3, which encodes SEQ ID NO:4, is 
only a partial gene sequence and does not encode a complete open reading frame. Neither 
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Applicant's disclosure nor the state of the prior art provides guidance as to how one skilled in the 
art would be able to reliably predict the structure of the entire gene sequence or protein sequence 
based upon the disclosure of SEQ ID NO:3 and SEQ ID NO:4. The breadth of the claims reads 
upon complete gene sequences having in common a nucleotide sequence encoding SEQ ID 
NO:4, including mutants and allelic variants. There is insufficient relevant identifying 
characteristics to allow one skilled in the art to predictably determine the complete structure of a 
gene encoding a SEQ ID NO:4, or its mutants and allelic variants, absent further guidance. Since 
the claimed genus, i.e, SEQ ID NO:3 or the nucleotide sequence encoding SEQ ID NO:4, 
encompasses undisclosed genes or genes yet to be discovered, the disclosed structural feature 
does not constitute a substantial portion of the claimed genus. Therefore, the disclosure of SEQ 
ID NO:3, or the nucleotide sequence encoding SEQ ID NO:4, does not provide an adequate 
description of the claimed genus, and in view of the level of knowledge and skill in the art, one 
skilled in the art would not recognize from the disclosure that the applicant was in possession of 
the genus of DNAs which comprise the nucleotide sequence encoding SEQ ID NO:4 (see Written 
Description Requirement published in Federal Register/ Vol.66, No. 4/ Friday, January 5, 2001/ 
Notices; p. 1099-1111). 

Secondly, the 80% sequence identity recitation in the claims may encompass APS kinases 
from other organisms and plants which Applicant has not adequately described and is not in 
possession of. The disclosure of SEQ ID NO:3 obtained from Zea mays is not representative of 
the genus of APS kinases obtained from other plants and organisms, and is not representative of 
allelic variants and mutant APS kinases of Zea mays. The court held that to adequately describe 
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a claimed genus, Patent Owner must describe a representative number of the species of the 
claimed genus, and that one of skill in the art should be able to "visualize or recognize the 
identity of the members of the genus." University of California v. Eli Lilly and Co., 119 F.3d 
1559, 1568; 43 USPQ2d 1398, 1406 (Fed. Cir. 1997). Thus, there is lack of adequate description 
to inform a skilled artisan that applicant was in possession of the claimed invention, i.e., the 
genus of APS kinases having 80% sequence identity to SEQ ID NO:4, at the time of filing. 

Thirdly, claims 18 and 19 are directed to nucleic acid fragments obtained using probes 
and primers. In claim 18, the isolated nucleic acid fragment of claim 1 is used to probe a cDNA 
or genomic library to obtain other sequences which encode "a substantial portion" of a sulfate 
assimilation protein. Applicant teaches that a wide variety of enzymes are involved in sulfur 
assimilation including high and low affinity sulfate transporter proteins, sulfate 
adenylyltransferase, APS kinase, APS reductase, sulfite reductase, and serine O-acetyltransferase. 
Neither Applicant nor the state of the prior art teaches that APS kinase from Zea mays (SEQ ID 
NO:3) has sufficient sequence identity with other sulfate-assimilation-protein-encoding 
sequences from Zea mays or other species, or with APS kinases from other species, to allow 
probing under unspecified hybridization conditions using degenerate DNA (sequence encoding 
SEQ ID NO:4) to obtain other sulfate assimilation proteins. Applicant does not disclose a single 
nucleic acid fragment obtained by these methods from other regions of the Zea mays genome or 
from other plants and organisms encoding a substantial portion of a sulfate assimilation protein 
(note that the claimed sequence does not require sulfate assimilation protein function). Absent of 
such disclosure, Applicant has not adequately described the structures of claimed nucleic acid 
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fragments having the sulfate assimilation protein function obtained by this method. In claim 19, 
the claimed nucleic acid fragment is obtained using an oligo primer of unspecified size from an 
unspecified region of SEQ ID NO:3 under unspecified hybridization conditions. Again, 
Applicant does not disclose a single nucleic acid fragment obtained by this method from other 
regions of the Zea mays genome or from other plants and organisms encoding a substantial 
portion of a sulfate assimilation protein. Thus, since Applicant is not in possession of any such 
sequence, and Applicant has not adequately described the structure of any sequences obtained by 
this method, the written description requirement is not met. 

11. Claims 18-19 are rejected under 35 U.S.C. 112, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to enable one skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

In addition to lacking written description as discussed above, these claims are not enabled 
because in claim 18, using degenerate DNA under unspecified hybridization conditions would 
result in obtaining nucleic acid sequences most of which would have no known sulfur 
assimilation protein function. Further, it is unclear how one skilled in the art can use degenerate 
DNA encoding an APS kinase protein and obtain DNA sequences encoding sulfur assimilation 
proteins , since there are many other sulfur assimilation proteins in addition to APS kinase which 
have no known sequence homology to the APS kinase disclosed by Applicant (p. 1 of 
specification). 
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Claim 19 is not enabled because an oligo primer of unspecified size from an unspecified 
region of SEQ ID NO:3 not known to be unique to a sulfur assimilation protein encoding 
sequence would also result in obtaining nucleic acid fragments most of which would have no 
known sulfur assimilation protein function. Again, it is noted that SEQ ID NO: 3 encodes an 
APS kinase of Zea mays, and thus would unlikely hybridize to other sulfur assimilation protein 
encoding sequences. 

Accordingly, the claimed invention is not enabled. 

Claim Rejections - 35 USC § 102 

12. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless — 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use 
or on sale in this country, more than one year prior to the date of application for patent in the United States. 

13. Claims 12-19 are rejected under 35 U.S.C. 102(b) as being anticipated by Arz et al. 
(Biochimica et Biophysica Acta 1218 (1994), pp. 447-452, (cited in IDS, Paper No. 3, filed 
February 26, 2001), from which the Applicant's admitted prior art SEQ ID Nos: 13 and 14, NCBI 
Identifier Nos. g2832300 and gl 076283, were obtained. 

The scope of the claims encompasses sequences which are not the full-length 
complements of the nucleotide sequence encoding SEQ ID NO:4 (claim 12(b) reads on a single 
codon), and thus would encompass any nucleotide sequence encoding an APS kinase, or a sulfur 
assimilation protein. In addition, claims 18 and 19 are further broader in scope in that these 
claims cover any nucleic acid sequence encoding a sulfur assimilation protein and which shares a 
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primer length fragment with SEQ ID NO:3 or with the nucleic acid sequence encoding SEQ ED 
NO:4 or with any complement (of any length) of either of those sequences. Because of the 
breadth of these claims, it is clear that Applicant's admitted prior art SEQ ID Nos: 13 and 14 
obtained from Arz et al. sufficiently match SEQ ID NO:4 so as to read on the claimed invention 
as presented. Accordingly, Arz et al. anticipated the claimed polynucleotide which is the 
complement of the nucleotide sequence encoding SEQ ED NO:4, as well as the "chimeric gene", 
transformed host cell, and nucleic acid fragments of claims 18-19. 

With regard to claims 12-17, this rejection may be overcome by amending "complement" 
of claim 12(b) to read as —full-length complement-. 
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Remarks 



11. No claim is allowed. SEQ ED NO:3 and a nucleotide sequence encoding SEQ ID NO:4 
are free of the prior art. 

12. Papers relating to this application may be submitted to Technology Sector 1 by facsimile 
transmission. Papers should be faxed to Crystal Mall 1, Art Unit 1638, using fax number (703) 
308-4242. All Technology Sector 1 fax machines are available to receive transmissions 24 
hrs/day, 7 days/wk. Please note that the faxing of such papers must conform with the Notice 
published in the Official Gazette, 1096 OG 30, (November 15, 1989). 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Phuong Bui whose telephone number is (703) 305-1996. The Examiner 
can normally be reached Monday-Friday from 6:30 AM - 4:00 PM. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Amy Nelson, can be reached at (703) 306-3218. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the receptionist whose telephone number is (703) 308-0196. 



Phuong Bui 
Primary Examiner 
Art Unit 1638 
December 26, 2002 
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